This randomised, double-blind placebo-controlled study compared the efficacy and tolerability of escitalopram (10 and 20mg/day) in Japanese patients with social anxiety disorder (SAD).
Introduction
Escitalopram (ESC) is a selective serotonin reuptake inhibitor (SSRI). As of the end of December 2014, ESC had been approved in 100 countries. Depending on the specific country or region, ESC is approved for indications that include major depressive disorder, panic disorder, social anxiety disorder (SAD), generalised anxiety disorder, obsessive-compulsive disorder, and premenstrual dysphoric disorder.
SAD is a psychiatric disorder characterised by feelings of fear and severe strain stemming from interpersonal communication, with associated symptoms such as tremor, flushing, palpitations, and sweating 1 . Anxiety disorders, including SAD, are risk factors associated with suicidal ideation and attempted suicide. The associated risk is reported to increase with a concurrent incidence of a mood disorder and anxiety disorder 2 . Because SAD develops around the onset of adolescence and is more intractable than other anxiety disorders and more likely to become chronic 3, 4 , it is well recognised that the condition requires treatment. In addition, because patients tend to be socially isolated due to the continuous avoidance of social relationships, SAD affects patients' engagement in school, educational settings and workplaces, with subsequent negative impacts on their economic situation 3 . These effects may represent major losses not only to the patients themselves and their families, but also to society as a whole.
Treatments for SAD are broadly classified into pharmacotherapy and psychotherapy, the latter represented by psychotherapeutic interventions, including cognitive behaviour therapy. First-line pharmacotherapy include SSRIs or serotonin noradrenaline reuptake inhibitors (SNRIs) 1, 5 .
Placebo-controlled studies conducted in Europe, Canada and South Africa support the efficacy of ESC in the treatment of SAD 6 . The 12-month prevalence of SAD is 2.3% in Japan 7 , where only paroxetine and fluvoxamine have been approved for the treatment of SAD.
The aim of this clinical study was to investigate the efficacy, safety, and tolerability of two fixed doses (10 and 20mg/day) of ESC versus those of placebo after 12 weeks of treatment in Japanese adult patients with SAD.
Patients and methods

Study design
This multicentre, randomised, double-blind, parallel-group, fixed-dose, placebo-controlled study included 588 randomised patients recruited from 86 medical institutions in Japan from June 2012 to March 2014. All participating medical institutions received approval to conduct the study from their local institutional review board prior to study initiation. All study procedures were conducted in compliance with the Declaration of Helsinki and the Ministerial Ordinance on Good Clinical
Practice. In addition, the study investigator obtained written informed consent from all patients prior to their participation in the study.
After a 1-week screening period, eligible patients were randomly assigned (1:1:1) to placebo, ESC 10mg/day or ESC 20mg/day for 12 weeks of double-blind treatment.
For the ESC 20mg group, patients were treated at an initial dose of 10mg/day for the first week, and then there was a mandatory increase to 20mg/day. Patients were seen at baseline and at Weeks 1, 2, 4, 6, 8 and 12. Patients who were withdrawn were seen as soon as possible after withdrawal. A safety follow-up contact was scheduled for 2 weeks after completion of the treatment period or after withdrawal from the study.
Study medication was given as placebo or ESC tablets of identical appearance.
Patients were instructed to take two tablets per day, orally, after supper in the evening.
Main entry criteria
Eligible patients of either sex were aged ≥18 and ≤64 years, with a primary diagnosis of SAD according to the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, Text Revision (DSM-IV-TR). Patients were diagnosed using the Mini-International Neuropsychiatric Interview (M.I.N.I.;Japanese version 5.0.0). In addition, patients were required to have a total score ≥60 on the Japanese version of the Liebowitz Social Anxiety Scale (LSAS-J) and ≥4 on the Clinical Global Impression-Severity Scale (CGI-S) and to exhibit fear/anxiety or avoidance traits in at least 4 items of the LSAS-J, of which ≥2 were social interaction items at screening and baseline visits. Patients who met any of the following criteria were excluded from the study: diagnosis of schizophrenia or another psychotic disorder; delirium; dementia; amnestic disorder or another cognitive disorder; bipolar disorder; obsessive-compulsive disorder; panic disorder; specific phobias; body dysmorphic disorder; eating disorder; substance abuse or substance dependence (excluding nicotine and caffeine); pervasive developmental disorder on Axis I of the DSM-IV-TR; diagnosis with group A or group B personality disorder and mental retardation on Axis II of the DSM-IV-TR; history of schizophrenia or another psychotic disorder or bipolar disorder on Axis I of the DSM-IV-TR; primary diagnosis with Axis I disorder other than SAD according to the DSM-IV-TR within 24 weeks of the study; a total score ≥15 on the Montgomery Åsberg Depression Rating Scale (MADRS); history or complication of convulsive disorder such as epilepsy (excluding febrile seizure in childhood); patients with congenital long QT interval syndrome, bleeding tendency, or haemorrhagic diathesis; patients at significant risk of suicide as clinically judged by the investigator, or patients meeting the criteria of any of C4 through C6 in "C. Suicidality" of the M.I.N.I. or having a score ≥5 on Item 10 of the MADRS ('suicidal thoughts') or with suicidal behaviour according to the Columbia Suicide Severity Rating Scale Questionnaire (C-SSRS); patients who were pregnant or breastfeeding, who might be pregnant, or who wanted to get pregnant during the term of the study; and patients otherwise judged by investigators to be unsuitable for participation in this clinical study.
Efficacy rating
The effect of ESC versus placebo after 12 weeks of treatment was assessed using the LSAS-J total score. All raters underwent training in the LSAS-J, in order to maximise inter-rater reliability. Only trained raters (all of whom were either psychiatrists or psychologists) were allowed to rate patients.
Allocation to treatment
At each site, sequentially enrolled patients were assigned the lowest randomisation number available in blocks of 6. Each patient was assigned a randomisation number according to a randomisation list that was computer generated by the study medication allocation manager. All investigators, trial personnel and patients were blinded to treatment assignment for the duration of the study. The randomisation code was not broken for any patients during treatment.
Analysis sets
Safety analyses were based on the all-patients-treated set (APTS), comprising all randomised patients who took at least one dose of study medication. Efficacy analyses were based on the modified intent-to-treat set -the full-analysis set (FAS), comprising all patients in the APTS who had a valid baseline assessment and at least one valid post-baseline assessment of the primary efficacy variable (LSAS-J total score).
Statistical analyses were performed using SAS 9.2 and the level of statistical significance was defined as p<0.05 (two-sided).
Power and sample size calculations
Based on a previous ESC study in SAD 8 , with a mean difference to placebo of 7.27 on the change from baseline in the LSAS-J total score at Week 12 and a standard deviation of 24.85, calculations showed that with a power of ≥80%, a total of 555 patients should be randomised to detect superiority of ESC to placebo, using a 5% level of significance and a standard t-test.
Analysis of the primary efficacy endpoint
The prospectively defined primary efficacy analysis was an analysis of covariance (ANCOVA) of the change from baseline in the LSAS-J total score at Week 12 (FAS), with treatment as fixed factors and the baseline LSAS-J total score as a covariate, using last observation carried forward (LOCF). Sensitivity analyses to the primary efficacy analysis were performed using ANCOVA based on data from observed cases (OC), and mixed model repeated measures (MMRM). To control for a two-sided type I error in the primary efficacy endpoint, a closed testing procedure was adopted in which ESC 10mg/day versus placebo was tested first and then ESC 20mg/day versus placebo. Once an endpoint was non-significant, the formal testing procedure was stopped. For endpoints that occurred after the pre-specified statistical testing procedure was stopped or that were outside the testing procedure, nominal p-values with no adjustment for multiplicity are reported. A post-hoc analysis using ANCOVA (FAS, LOCF) was also made, in which patients who discontinued within 1 week after treatment initiation were excluded and patients with non-severe SAD and severe SAD.
Analysis of secondary efficacy endpoints
The following secondary analyses were prospectively defined: the change from baseline in the LSAS-J total score at other visits, the change from baseline to Week 12 in LSAS-J subscale scores and CGI-S scores, and CGI-I scores, LSAS-J response (≥30% decrease from baseline) and CGI-I response (CGI-I score ≤2) at Week 12.
Response rates were analysed using Fisher's exact test, and CGI-I scores were analysed by an ANOVA. Changes from baseline were analysed in a manner similar to the primary analysis of the primary endpoint.
Safety assessments
All treatment-emergent adverse events (TEAEs) either observed by the investigator or reported spontaneously by the patient were recorded. Qualified personnel coded TEAEs using the preferred term according to the Medical Dictionary for Regulatory Activities/Japanese (MedDRA/J), Version 16.0. The incidence of individual TEAEs was compared between treatment groups using the Fisher's exact test. Clinical safety laboratory tests, vital signs, weight, BMI, ECGs, and physical examination findings were also evaluated. The Wilcoxon 2-sample text was used to compare the change in the QTcF between the treatment groups. A safety follow-up contact was scheduled for 2 weeks after completion of the study or after withdrawal from the study. The C-SSRS was used to assess suicide risk in patients at screening, baseline, and weeks 1, 2, 4, 6,
Results
Patient baseline characteristics
The APTS consisted of 587 patients (n=196 for placebo, n=198 for ESC 10mg, and n=193 for ESC 20mg) after the exclusion of 1 patient who did not take any study medication ( Figure 1 ). Patients had a mean age of about 33 years, and approximately 56% were women. There were no apparent clinically relevant differences at baseline between treatment groups in demographic or baseline clinical characteristics ( Table 1 ).
The full-analysis set (FAS) comprised 587 patients.
The mean baseline LSAS-J total score was 94.4 ± 18.1, and the mean age of onset was 19 years (median of 17 years, range 5-61 years) before enrolment. The mean baseline MADRS total score was 3.7 ± 3.9.
Withdrawals from the study
The proportion of patients who discontinued from the study in the treatment period was 10.7% (21/196) in placebo, 10.1% (20/198) in ESC 10mg, and 11.9% (23/194) in ESC 20mg ( Figure 1 ). The most common reason for discontinuation in the ESC group was TEAEs: the proportion of patients who discontinued from the study because of TEAEs was 3.6% (7/196) in placebo, 6.6% (13/198 ) in ESC 10mg, and 7.2% (14/194) in ESC 20mg.
Efficacy
Primary endpoint
In the primary efficacy analysis, the mean change from baseline in the LSAS-J total score at Week 12 (FAS, LOCF) was -23.1 (placebo), -26.9 (ESC 10mg) and -32.6 (ESC 20mg). The mean difference from placebo for ESC 10mg was -3.9 [95% CI: -8.3, 0.6] (p=0.089) ( Table 2) . Pre-specified sensitivity analyses OC (FAS) and MMRM (FAS) resulted in p-values of 0.035 and 0.028, respectively ( Table 2) .
Because the superiority of ESC 10mg to placebo (FAS, LOCF) was not statistically significant, a comparison of ESC 20mg to placebo using a closed testing procedure was not possible. However, in an analysis that did not take multiplicity into account (FAS, LOCF), the difference in the mean between placebo and ESC 20mg was -9.8
[95% CI: -14.5, -5.2] (P < 0.001). The estimated change from baseline in the LSAS-J total mean score plotted by visit is shown in Figure 2 .
The number of patients who discontinued within 1 week after treatment initiation was 0.5% (1/196) for placebo, 4.5% (9/198) for ESC 10mg, and 2.6% (5/193) for ESC 20mg, although all patients in ESC groups received ESC 10mg/day during the first week. LSAS-J total scores measured at the withdrawal visit increased for these patients, indicating that they had discontinued treatment before a therapeutic effect had been seen. Based on this, a post-hoc efficacy analysis was made excluding these 15 patients. The mean difference to placebo was -5. A small proportion of patients had severe SAD (17.5%), defined as a baseline LSAS-J total score ≥100 and a CGI-S score ≥6. In post-hoc analyses of patients with non-severe SAD (n=484), the difference to placebo in the mean change from baseline in the LSAS-J total score was -5. Table 3) .
Secondary analyses
Mean CGI-I and CGI-S scores improved throughout the 12-week treatment period in all treatment groups. The CGI-S scores improved from baseline to Week 12 from 4.8 ± 0.8 to 3.8 ± 1.0 (placebo), from 4.8 ± 0.9 to 3.7 ± 1.3 (ESC 10mg) and from 4.9 ± 0.8 to 3.5 ± 1.2 (ESC 20mg). The differences to placebo were -0. 
Safety and tolerability
During the 12-week treatment period, approximately 70% of the patients in each ESC treatment group had one or more TEAEs. The most common TEAEs reported by at least 5% of patients for ESC and significantly more frequently than placebo were somnolence, nausea and ejaculation disorder ( Table 4) Table 5 ). All of these events were mild or moderate.
In the 12-week treatment period 8 serious AEs (SAEs) were reported by 6 patients, 3 patients in ESC 10mg and 3 patients in ESC 20mg. No SAE was reported by more than 1 patient and the types of SAEs were: convulsion, acute pyelonephritis, cervical vertebral fracture, lumbar vertebral fracture, and thoracic vertebral fracture (ESC 10mg) and appendicitis, osteoarthritis, and diabetes mellitus (ESC 20mg). Of the aforementioned events, the cervical vertebral fracture, lumbar vertebral fracture, and thoracic vertebral fracture in ESC 10mg were all events that occurred in the same patient, and the patient recovered from all of these events without discontinuing from study treatment. The other events all occurred in different patients and, except for diabetes, all were alleviated or recovered with study treatment discontinuation and therapy. The patient with diabetes was still receiving pharmacotherapy 4 months after discontinuing from study treatment, at which time the patient's condition was judged to be following the natural course of diabetes by the investigator, and follow-up was therefore concluded.
No deaths occurred in this study.
The proportion of patients who reported sexual dysfunction-related TEAEs was 2.5% (5/198) 
Discussion
This is the first randomised placebo-controlled clinical study for the treatment of SAD with ESC in Japan. Apart from this study, three clinical studies of ESC have been conducted in patients with SAD in countries outside of Japan. In these studies, the short-term (12 weeks) and long-term (24 weeks) efficacy of ESC treatment and relapse-prevention effect (24 weeks) were established, and its safety and tolerability were also demonstrated 6, 8, 9 .
The primary study endpoint in this placebo-controlled study in Japan, the change in the LSAS-J total score at Week 12, was not established for ESC 10mg versus placebo.
The primary analysis was performed on data with the missing values imputed by
LOCF. The International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH) -E9 guidelines 10 For the patients who discontinued treatment within Week 1 of treatment, the mean change in the LSAS-J total score at treatment discontinuation indicated a slight worsening in all treatment groups. The period for efficacy evaluation was defined as 12 weeks using the treatment algorithm of Stein et al. 12 
and the British Association for
Psychopharmacology's guidelines 13 , whereas the Canadian Psychiatric Association's guidelines 1 specify that an early response to pharmacotherapy is usually observed in the first 6-8 weeks, but that it may take 12 weeks or longer for pharmacotherapy to exert its full effects in some cases. Since the primary endpoint included patients who had discontinued treatment before the first week of treatment, the efficacy of ESC 10mg was underestimated by including the values imputed by LOCF.
When the change in the LSAS-J total score at Week 12 of treatment was analysed, significant improvement was demonstrated for ESC 20mg versus placebo using both the primary analysis method and the sensitivity analyses. In addition, statistically significant improvements were also demonstrated for all of the pre-defined secondary endpoints for ESC 20mg versus placebo using the LOCF analysis.
Patients were also analysed by baseline severity, whereby severe SAD was defined as a LSAS-J total baseline score ≥100 and a CGI-S score ≥6. Analysis demonstrated statistically improvement of symptoms in non-severe patients taking ESC 10mg. ESC 10mg appeared to be an insufficient dose for patients with severe SAD, whereas ESC 20mg was equally efficacious in both severe and non-severe patients with SAD. These findings suggest that ESC is expected to be effective for non-severe SAD patients at a dose of 10mg/day and that a dose increase to 20mg/day is appropriate for severe SAD patients who do not respond to ESC 10mg/day.
In a placebo-controlled, randomised, double-blind, parallel-group, fixed-dose study in which placebo, ESC 5, 10, or 20mg/day or paroxetine 20mg/day was administered for 24 weeks that was conducted in countries outside of Japan in SAD (Lader et al., 2004) 8 , the change from treatment initiation in the LSAS total score at week 12 (LOCF, mean) was -29.5 in placebo, -38.7 in ESC 5mg, -34.6 in ESC 10mg, -39.8 in ESC 20mg, and -39.3 in paroxetine. There were no major differences between the studies conducted in Japan and the studies conducted outside Japan in the differences between placebo and either ESC 10mg or ESC 20mg in the change in the LSAS total score at week 12.
There was no marked difference between the ESC doses in the incidence of common TEAEs during treatment, and thus no indication of any dose effect. Somnolence, nausea and ejaculation disorder were reported by a greater proportion of patients treated with ESC 10mg and ESC 20mg than with placebo. Almost all of the TEAEs that resulted in study treatment discontinuation in all of the ESC groups were mild or moderate, and no major differences were found among the groups in the incidences thereof.
All of the suicide-related TEAEs that occurred were mild or moderate in severity, and no major differences were found between the ESC group and the placebo group in the incidence of suicide-related TEAEs.
ESC is primarily metabolised by CYP2C19, and approximately 20% of the Japanese people are CYP2C19 poor metabolisers. In this study, the percentage of CYP2C19 genotype poor metabolisers was 19.3%. Because it has been shown that the AUC 0-∞ of plasma ESC in CYP2C19 poor metabolisers is approximately twice that of extensive metabolisers 14 , the safety of ESC according to CYP2C19 genotype was examined. There were no safety or tolerability issues for poor metabolisers compared to extensive metabolisers, and this included those patients with TEAEs or QTcF interval changes. Collectively, these data demonstrate that there were no major clinical problems regarding the safety findings obtained in this study.
There are several limitations to be noted regarding this study. The inclusion and exclusion criteria may limit the generalizability of the study, and the case comorbidity may sometimes visit the medical institution by an actual clinical situation.
In a 12-week, placebo-controlled, randomised, double-blind, parallel-group, variable-dose study of ESC (10 or 20mg/day) study of patients with SAD in countries outside of Japan (Kasper et al., 2005) 6 , the following TEAEs occurred in ≥5% of patients in the ESC group: headache, nausea, fatigue, somnolence, diarrhoea, insomnia, dizziness, rhinitis, sweating increased, ejaculation failure, and libido decreased and in the placebo group the following TEAEs occurred in ≥5% of patients: headache, nausea, fatigue, somnolence, diarroea, insomnia, dizziness and rhinitis.
There were no major differences in the TEAEs reported by patients in the two studies.
The proportion of patients who discontinued due to TEAEs in the Lader et al. study was 4.5% in the placebo group and 8.8% in the ESC group, and it thus appears that there were no major differences in safety or tolerability between studies conducted in Japan or other countries.
Conclusions
This study demonstrated the efficacy of ESC 10mg/day and 20mg/day in patients with SAD in Japan, as well as the safety and good tolerability of both doses of ESC.
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